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Cl»ms for the foHowing Contracting States: ES + GR. 
@ Nucleoside derivatives. 

@ L-ribofuranosyl nucleoside analogues of tlie formula 
B 




I 



wherein B is adenine, guanine, hypoxanthlne. 2.6-diaminopurlne 
or 




R1 Is H. F; R3 is H. OH, l=, Ns. CN or R^ and R^ together 
constitute a chemical bond; 
R3 is OH or 

' o\ 0 

H-0-P--0-P- OH), 

wherein n Is 0.1 or 2; R^ Is OH. NH2: RS is H. CH3 or C2H5,with 
certain provisos, in the form of a mixture of alpha and beta 
anomers or In the form of an alpha or beta anomer for use in 
therapy in phamiaoeutical compositions for therapeutic or 
prophylactic treatment of Infections caused by HlV-viruses. 
tis B virus or herpes viruses. 
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Nucleoside derivatives 
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lie prlsem inventio n relates to novel chemical compounds and phamiaceirtically °f °«Pt«^'^4^^^^^^^^ 
which wn be used in therapliy for therapheutic and prophylactic treatment of the acquired imm^^^^ 

syndrome (AIDS) and infections caused by viruses requiring reverse transcriptase for rejteatlon such as 
human Immunodeficiency viruses and hepatitis B virus, and also for treatment of other wmsd^^es such as 
those of herpes viruses, diseases which Include both common Infections and neoplastic diseases. I.e. cancer. 

Background of the I nvention , ^ ,, . ^. 

The effects of viruses on bodily functions Is the end result of changes occurring at the ceiluiar and 
subcellular levels. The pathogenic changes at the cellular level are different for different combinations of 
viruses and host cells. WhUe some viruses cause a general destruction (kiiling) of certain ceils, other may 

" 'ZZs^!i:Z:SSSo^:;e herpes dermatitis (including herpes lablaiis). herpes .<e.tljs. herpes 
genitalis herpes zoster, herpes encephalitis, infectious mononucleosis and cytomegalovirus Irrfectlons all of 
which are caused by viruses belonging to the herpes virus group. Other important '^'^ ^^^l,"^J;!'J^^'^^ 
A and B which are caused by influenza A and B virus, respectively. Another Important common viral disease is 

20 viral hepatitis and especially hepatitis B virus infections are widely spread. Effective and selectwe antiviral 
agents are needed for treatment of these diseases as well as for other diseases caused by viruses 

Several different viruses of both DNA and RNA type have been shown to cause tumors In animals. The effect 
of cancerogenic chemicals can on animals result in activation of latent tumor viruses. It s possible that tumor 
viruses are Involved in human tumors. The most likely human cases known today are leukemias. sarcomas 

25 breast carcinomas. Burkitt lymphomas, nasopharyngeal carcinomas and cervical cancers where RNA t^jmor 
vimses and herpes viruses are Indicated and papillomas where papilloma viruses are involved This makes he 
search for selective inhibitors of tumorogenic viruses and their functions an important undertaking in the 

^?n?h J lat^s^venties'a new disease was reported, which subsequently was referred to as Acquired irnmuno 
Deficiency Syndrome (AIDS). It Is now generally accepted that a retrovirus refenred to as HIV (Hunran 
rmmunoSefiSncyVirus).form^ 

Associated Virus (UVV) plays an essential role in the etiology of AIDS. Different types of HiV have been found, 
such as HIV-1 and HiV-2 and more are likely to be isolated. ^ , „ ...Ke»t «f 

AIDS is characterized by a profound Immunodeficiency due to iow numbers of a subset <rt 
lymphocyte-T-helper cells, which are one target for HiV infection. The profound immunodeficiency in AIDS 
^tients makes these patients highly susceptible to a variety of opportunistic infections °f bactenaJ. fungal 
protozoal or viral etiology. The etiological agents among viral opportunistic infections are often 
herpes virus group, i.e. herpes simplex virus (HSV). Varicelia Zoster virus (VZV). Epstein-Barr virus (EBV and 
esSy c^omegaloviruT (CMvf Other, retroviruses affecting humans are HTLV- and II and exampte^^^^^ 
40 retroviruses affecting animals are feilne leukemia virus and equine infectious anaemia virus. Human diseases 
. such as multiple sclerosis, psoriasis, tropical spastic paresis and Kawasaki disease have also been reported to 

be associated with retrovirus infections. . «.,i.„i„-nt 

Hepatitis B virus infections cause severe disease such as acute hepatitis chronic hepaMls^fulm nart 
hepatitis in a considerable number of persons. It is estimated that there are 200 million patients wfh olironic 
4S hepatitis B infection In the world. A considerable number of the chronic cases progress to liver Cirros^s and 
liver tumours. In some cases the hepatitis infections also take a rapid and severe course as f""'T^'"f "J J 
hepatitis with about 90 o/o mortality. At present there is no known effective treatment against hepatitis B 
infections. The replication of hepatitis B virus is simllarto that of retroviruses and it contains the same essentai 
virus reverse transcriptase activity. 

SO 

''"Agrea t number of nucleoside analogues exhibit several antimetabollc activities. They do so by substituting 
for or competing with the naturally occuring nucleosides. Recently some nucleoside analogues have been 
described, which inhibit In cell culture the multiplication of human immunodeficiency virus (H'v. a'so cal ed 

55 HTLV-lll l-AV) the causative agent of AIDS and AIDS-related complex (ARC). The naturalbr occuring 
nucleosides and most nucleoside analogues described which inhibit HIV multiplication are beta anomers 
where the sugar ribofuranose has the D-configuration. ... ^ ^ a u„.., i« M..,.ioi^ ArW 

The synthesis of the compound p-2'-deoxy-L-uridine has been descnbed by A. H^'V^'" Nucleic Acid 
Chemistry Vol 1 (1978) pp 347-353 (Eds LB. Townsend and R.S. Stuart, Wiley. New York N.Y ) and by A. Holy 

60 liil^H Czech. Chem. Commun. Vol. 37 (1972) pp 4072-4087. In this latter publication the syntheses of 
B-2'-deoxy-L-thymidine and p-2'-deoxy-L-cytosine also are described^ 

EP-A2-0 285 884 describes a process to produce a- and p-L-2'.3'-dideoxy-nucleosides and their use as 
antiviral and antiobiotic agents. Said compounds can be represented by the formulas 
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and 



HO 




HO — J \ / ^ ' B 

wherein B can be adenine, guanine, hypoxanthine. diaminopurine. uracil, cytosine. thymine and 5-ethyluracil. 

Disclosure of the Invention , ,^ , < i« i 

The present Invention re lates to new L-ribofuranosyl nucleoside analogues of the formula I 
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wherein B is adenine, guanine, hypoxanthine. 2,6-dlaminopurine or 



IS 



20 





I 

and the radicals Ri. R*. R^. R* and RS are defined as follows: 
R**' H F' 

R2: h! oh, F. N3, CN or and R2 together constitute a chemical bond ; 
R3: OH or 
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Jo-pJ.o-p-(OH), 

L OH 
wherein n = 0, 1 or 2 ; 
R4: OH. NHa : 

Sth ttieTro;/!?^ when Ri is H and R3 is OH. then R^ must not be H. and further that when in the p-anomer 
Ri Is H. R2 is OH and R3 is OH, B Is adenine, guanine, hypoxanthine. 2.6-dlaminopurlne or 
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Wherein R^ is C2H5 when R* is OH and R^ is CH3 or C2H5 when R^ is NH2: and pharmaceutically acceptable 

^^Se^^oSounds of the formula I may have the alpha- or the beta-configuration Accord^ 
FreudenSerS convention (1932) the same configuration at the anomeric center (C-1 for a^oses) and ^ 
Smmetric centre (0-4 for pentoses) are termed alpha-anomers. Thus the compounds of the formula I have 
the configuration la (alpha) and lb (beta) 
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lb (beta) ; 



Said compounds have been found to Inhibit the multiplication of human immunodeficiency virus (HIV). 
The invention also refers to compounds of the fonmula I 
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wherein B is adenine, guanine, hypoxanthine, 2.6-dlaminopurine or 




35 and the radicals R\ R^. R^. R* and RS are defined as follows: 

R^: H. F; . . . u ^ 

R2: H. OH, F, Ns. CN or R^ and R2 together constitute a chemical bond ; 

R3: OH or 



f 0 1 0 
Jo-pJ-O^P-(OH)^ 



OHJn 

wherein n = 0, 1 or 2 ; 

Rs! H,"chI!^c'2Hs; vwith the proviso that when Ri Is H. R2 Is H and R3 is OH B Is 
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C2H5 
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in the form of a mixture of alpha and beta anomers or in the form of an alpha or beta anomer; and 
oharmaceutically acceptable salts thereof, for use in therapy. . • „ „4,„i 

The compounds of the formula I are useful as therapeutic and/or prophylactic agents in he control and 
treatment ofHIV virus infections in manJnamoregeneral aspect, the compounds of theformula^ 
therapeutic and/or prophylactic agents In the control and treatment of infections caused by retroviruses and 
hepatitis B virus in mammals and man. 
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All retroviruses including HIV, require the enzyme reverse transcriptase In their natural cycle rep'ic^tio^ 
Hontt tira virus IHBVi Is a DNA virus with a unique circular double-stranded DNA genome which is partly 
slng^JSiSedTcon!^^^^^^^^ 

?|Lr^;erse ^^^^^^^^ H^. 

rpTsraiforirto^^^^^^^^^ 

"^"in^thor nossibia area of use for the compounds of the formula I is In the treatment of herpes vims 
Amo^a thXmei^mses may be mentioned Herpes simplex type 1 and 2. varicella (Herpes 

JJus type 6. Important diseases caused by herpes viruses are herpes dermatitis (Including herpes lablalis). 

^^n^th^r^otibS 

tuiSSrSSSy those caused by viruses This effect may be obtained in different ways. I.e. by inWbmng the 
Sora3on o, v^rus-infected celfs to a neoplastic state^ 

cells to other normal cells and by arresting the growth of virus-transformed cells. 
A^SrercrcSm'T^^^^^^^^^^ a compound of the formula . as an active Ingredient and a 

^rrpr^iMo^^^^^^^^^^^^ 
ther^,rurSorp;XaS^^^^^^^ 

«;ry"cr reT^^^^^^^^^^ caused by viruses or hepatitis B virus. 

Preferred compounds of the formula I 
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are those wherein 

R1 is H, F 40 
R2 is H, F. N3 . ^ ^ 

Ri and R2 together constitute a chemical bond 

R3 is OH or 
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0 

II 

•0-P- OH ' 
I 

OH 

i.e. a monophosphate ester thereof ^ 
R4 Is OH. NH2 

^VjampS of especially preferred compounds are those of the formula I wherein 

55 
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Examples of pharmaceutically acceptable salts of the compounds of formula I inc ude base sate e.g. 
derived from an appropriate base, such as alkali metal (e.g. sodium, potassium, alkallr^e earth metel. e g. 
^aS^es umTs2^^^ and NX4* (wherein X Is C1-4 alkyi). Physiologically acceptable acid sajs^ndude 

S of organic carboxyllc acids such as acetic, lactic, gluconic, citric, tartaric, maleic, malic pantothenic. 
Slonic Sc. lactobionic and succinic acids; organic, sulfonic acids such as methanesulfomc 
ShaneSulfonlc. b;n2enesulfonlo. p-chlorobenzenesulfonic and p-toluenesulfon.c acids and inorganic acids 
such as hydrochloric, hydroiodlc, sulfuric, phosphoric and sulfamic acids. „u • , • ,. 

S)n^-Tand triSto^ e^ers of the compounds are also included in the invention. Physiologically 
acceptable counterions of the phosphate groups include inorganic and organic '"^^S^!^ 
counterions are for example ammonium, sodium, potassium, lithium, magnesium and calcium O ganic 
coun e ons are derived from non-toxic bases, such as primary, secondary and tertiary amines, including 
naturalS occ^ring amines. Examples of such amines are diethylamine. triethylamlne. 'sopropylam|ne: 
Sanolamhe. morpholine, 2-diethylaminoethanol. glucosamine. N-methylglucamlne. piperazlne and dioy- 

" iJ dScTpractice the nucleoside analogues of the formula I will normally be administered orally. injectton 
or bv infusion in the form of a pharmaceutical preparation comprising the active ingredient in the form of the 
oriKSound ^^^^^^ in the form of a pharmaceutically acceptable salt thereof. In assoc«tion «^ a 
pS maceuti^ly acceptable carrier which may be a solid, semi-solid or liquid diluent or an ingest ble capsule^ 
The compound may also be used without carrier material. As examples of pharmaceutical preparations may be 
menSoS tSiSS! dragfies. capsules, granulates, suspensions, elixirs, syrups, solutions liposomes etc_ 
IsuTy the active substance will comprise between 0.05 and 20 o^ for preparations intended for injection and 
between 10 and 90 0/0 for preparations intended for oral adminsltration. . . ^ •„ k- 

in the treatment of patients suffering from retrovirus, especially HIV. or hepatitis B virus >nfect.onsJ wjl be 
preferred to administer the compounds by any suitable route including the oial. P^f'^^'J^^,,^' 
toD cai and vaginal route. The parenteral route includes subcutaneous. Intramuscular, inttavenous and 
suKual adStration. The topical route includes buccal and ^"Wingual adminlstratton^Th^^^^^^^^^ 
which the active Ingredients are administered may vary within a wide range and wrill depend on various facrtors 
such as the severi^ of the infection, the age of the patient etc., and may have to be '"d;;;^"^/'^'"^^^^^^ J^^^ 
possible range for the amount of the compounds of the invention or a physioU^glcally f°«P*^^le sa^t thereof to 
be administered per day may be mentioned from about 10 mg to about 10 000 mg, preferentially 100-500 mg for 
50 intravenous administration and preferentially 100-3000 mg for oral administratioa 

Compounds of the formula I can cooperate synergistically or additively with a wide ra^se of other 
therapeutic agents, thereby enhancing the therapeutic potential of both agents without adding the toxic 
effects, thus increasing tlie therapeutic ratio. ^. ^ . t k„ ,.o»h in 

Therefore, a compound of formula I or a pharmaceutically acceptable derivative thereof can be used n 
combination therapy wherein the two active agents are present in a ratio resulting in an optimal therapeufto 
rat^Tht can be provided either by a synergistic effect against the viral infection and/or by a decrease In 
toxicity while maintaining a therapeutic effect which is additive or synergistic. .cnn 
The optimal therapeutic ratio is observed when the two agents are present in a ratio of 500.1 to i.«JU. 
preferably 100:1 to 1:100. particularly 20:1 to 1:20 and especially 10:1 to 1:10 „h=.rmaro.rtlca! 

Said combination may conveniently be administered together, for example, in a unitary Pbafrnace^fal 
formulation, or separately for example as a combination of tablets and injections administered at the same 
time or at different times, in order to achieve the required therapeutic effect. 

The compounds of the formula I are potentiated by interferons, other antiviral agents such as foscarnet, 
AZT fluorothymidine. HIV protease Inhibitors, immunomodulators, Intereron inducers and grovirth factors. 
Particulariy preferred types of interferon are o. P and y interferon inducers such as "Ampligen (Hem 
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%her combinations suitable for use according to the present invention Include *ose >^ere!n^^^^^^^^ 
agent is. for example, interieukin II, suramin, foscarnet esters. HPA 23. inhibitors of P^^we /uch ^ 
Spstatin. steroids, medications such as levamisol or thymosin to increase lymphocyte numbers and/or 
function as appropriate, or QM-CSF and other factors regulating cell functions. 

""^T^e^omU^gofthe invention may be prepared by general methods, constituting a further aspect of the 

cSSdensIng a glycoside as comprised in formula I where the hydroxyl groups may be optionally protected to 
the nTdosKIoJ ? a purine or pyrimidine derivative, according to known methods described in the literature. 
SucK methods are described fSrexample in 'Basic Principles in Nucleic Acid Chemistry- Vo, i (Academy 
P?ess 1974 Ed. P.O.P.Ts'o). in 'Nucleoside analogues. Chemistry. Biology and Medical Applications 
(Pharma Press. 1979. Eds. R.T. Walker. E. De Clercq and F. Eckstein). 
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Examoies of suitable derivatives of the reacting species are those wherein Z Is CI. Br. . acjrfoxy or a^koxy. R 
anfR3MrR2 and RfrUpectiveiy as defined above with the proviso that when or R3 Is OH said OH must be 
detected as 0-acyl O-benzoyl. 0-benzyl or O-siIyi (e.g. dimethyl, tert-butylsliyi). The bases Bi may be 
S 0 SeS ^h a S protecSng group such as (CHgjaSi and/or with alkyi och acyl protecting groups. The acyl 
S 0 Sfng glps m^^^ used on amino groups of B and alkyI protecting groups (etherderivatives) may be 
SsedT<?rt,SSyloxygensofthebas^^ 

SSventS methods, known to those skMled in the art. into compounds of the formula I. 

^rSoSs miy a^M be prepared by a general method whereby the 5'-hydroxymethyl function of a 
co?esponTgnucSde analogue 

Jldehyde functional group and the stereochemistry at the 4'-posItIon is inverted or racemized. after v^ch he 
aldehyde group is reduced to a 5'-hydroxymethyl function and the nucleoside analogue having the 
L-conflguration Is Isolated from the reaction products. 
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'^Z''ri^.t,^^:^n drcS for example by J.G. Moffat in Nucleoside Analogues page 88 ff. 

2 ^an"Sranosl^^^^^^^^^ analogous to what has been described f^^^^^^^^^ 

intheS of 2.3-anhydro-D-ribofuranoside and 2.3-anhydro-D^^^^ 

ann ChVm Pharm Bull Volume 22. pages 2318 to 2323.. 1974. The 2.3-epoxides would then be reacted with a 
^ucleophl^etoroduceatuor^ 

grot^ SSd l^^ °edu^ to a hydrogen atom. Finally the so created U-furanoslde ar^ogue would be 
condensed with a purine or pyrimidine base B whereby all the reactions in the sequence are earned out by 
methods known to those skilled In the arts. 
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The following examples will further illustrate the Invention: 

residue i-(2.3-dideoxy-alpha.beta-L-ribofuranosyl)-cytosine (52 mg). The proauci was a 
869(d C-V. ». (1; 82.0(a, C-1-. a. PI; 63.0(d. &6'. <l W; 3Z(IW. O-?. a. «. M . a*!. 



of reactions a-c: 



the reaction solution was heated at 60 C for 4 noure. ay i lu v ^ J ^ j ^a^uo, the residue was 
appears, corresponding to the reaction product. Rf Of -I^^.^^'^^"**^^!^^^^ hydrogencarborate and 

dlssoived in diethyl ether, and the new ^olut-on was ex rartedjth^^^^^^^ 

dried (sodium sulfate). The solvent was evaporated to give as a residue 1 acetyl ^.d-o.aeo y 

TSS'lf^TSi^^tS^'A: aaid. c^, .. W. «. «. »: 

IS£M)ulyl|; 26(d. 03, o. «; 22l«. <*.); 18(8. C, KMMil). 

an athmosphere of nitrogen J^^f f "f^^J^J ^^deoxy^ -O-tert butyldiphenylsilyh 

was evaporated in vacuo (1 mm. 40" C) and 1-acetyl-2 3 d.deoxy a ^1^2 » ^ ^ ^ g^^u (0.29 

furanoside (1 .0 g) dissolved In acetonltrile 10 ml) was a^^^^^^ 

ml) in acetonitrile (5 mi) was added dunng 1 miiv The cool.ng-bath w^^ rthanol 5 1 ) a new spot with Rf 0.25 

stiUdatambienttemperaturefor2hours.ByTU.(s.Jca^e^^^^^^ 

appears, corresponding to the reaction product. Methanol (2 rj) an^^^^^^^ 

added. The solvent was evaporated to 'I'Y"^'^' *L^v on s^^ fwS J^^rSflS «Vb methanol in ethyl 
tert-butyl). 

ri n/oo n.H^»v„.iv^-ti»rt-bu tvldiDhenvlsilvl-alpha .beta-L-ribofuranosyl)-adenine Hprivative 
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The product 9-(2.3-dideoxy-5-0-tert-butyldiphenylsilyl-aIpha.beta.L-ribofura^ (218 mg) was 

niirifipH hu rhromatoqraphy on silica (IOO/0 methanol In ethyl acetate). 

TLC Sica ?il acetate-methanol. 9:1) Rf 0.3 i^C NMR (Jeol FX 200. CD30D)8: 153 1 (s. C-2); 141 .O s. C-8): 
{Sl25 (SiPh)! 87.2 (d. CV. a. P): 83.2{d. C-4'. a. P): 67.0(d. C-5'. a. P); 33.6(d. C-2'. a. P): 27.6(s. CHS. 
tert-butyl); 26.0(d. C^. o. P); 20.3(s, C. tert-butyl). 

Example 3. 1- (2.3-Dideoxy-3-fluoro-a-L-ribofuranosvl)-lhymlne „ • r.u ion rr>i\ «t 7a<>r 

To£ chilled solution of 2'.3'-dideoxy-3'-fluoro-thymidine (10 8 mg. 0.3 mmol) in CHaCIa 20 ml) a -78«G. 
DMSO (118 mg. 1.5 mmol) ^.d (CFaCOzO (315 mg. 1.5 mmol) was added. After 15 '"'nj»)f^;;«^;;»'°" 
TrSd up to room temperature and stirred for an additional period of2hMeth 

reaction Volatile matters were removed In vacuo. The residue was redissolved in dry tetrahydrofurane at room 
temDerS ure an5 K-tert butoxide (1.1 g. 10 mmol) was added and stirred at45«Cfor 2 h under N2. The reaction 
rSiXrwas then neutralized by addition of 500^ ethanolic-acetic acid. Volatile matters were removed 
SSLTy ^co-evaporation with dry toluene. The residue was redissolved In ethanol (20 ml) and NaBH* (756 
mg. 20 mmol) added and stirred at SO" C to give the title compound In a mixture of different products. 

ExamDle4 l-fg.3-Dldeoxv-3-fluo ro-8-L-ribofuranosvl)-thvmlne ....... 

' 3 compound is prepared from i-(2.3-dideoxy-3-tluoro- a-P-ribofuranosyl)-thymlne by a procedure 
analoaous to what has been described In example 3. • ut u 

?wf?omS)Sd can also be prepared starting from 1-(2-deoxy- a -D-threopentofuranosyl)-thymine which 
firsTs o^SiS to tS 5'-aldehyde and isomerteed and then reduced to l-(2-deoxy-p-L-threo-pentofurano- 
Jmi^^Se. analogous to what has been described in Example 3. After protection o the 5'-hydroxyl group the 
SdSgroup is reacted with diethylamino sulfurtrifluoride (DAST) whereby a fluorine atom is introduced 
with Inversion of configuration and the title compound is formed. „,„^„h from 

Bv analogous procedures i-(2.3-dideoxy-3-azido-p-L-r1bofurano8yl)-thymlne can ateo be p epared from 
1-(2'^^iSiLdoHi-D-threopentofuranosyl)thymine.and 1-(2.3^ideoxy.3-fluoro/artdo-o^^^^^^ 
symhymine can be prepared from i.(2.3-dideoxy-3-fluoro/azido-p-D-threo-pentofur^osW)thy^ 
Tw^^oQOUsly l-(2.3-dideoxy-3-azido-o-L-ribofuranosyl)-thymine and l-(2.3Klideoxy-3^ido-p-L-nbofurano- 
sy^Sne can also be prepared from their corresponding a- and p-D-ribofuranosyl thymine denvatives 
respectively. 

Biological tests 

Test I Effect of compounds of the formula I on HIV In H9 cells 

2 mi RPM.-medium confining 10 .0 feta. caj 
semm 00 uq/ml penicillin. 10 jig/ml streptomycin sulfate and 2 (ig/ml polybrene are exposed to WV 
Si BMnd dl?ent concentr^Ls of the test compounds. The plates are 

K-7 days. The contents in each well is then homogenized with a pipette and transferred ° «X"Jb° J^*^^ 
After centrifugatlon for 10 min at 1500 rpm the supernatant Is removed and the cell peUet is analyzed by Jdn^^ 
i methano on glass plates. Human HIV positive serum diluted 1 :80 or 1:160 Is added and "ncubatedforaO min 
S ar c ^e plate is then washed with phosphate-buffered saline (PBS) containing Ca^* and Mg^^ Sl^eep 
iitt-human Conjugate (FITC) is added and after a new incubation the plate Is again washed witin PBS^ Contrast 
Saining tedone with Evans blue and after drying the frequency of HIV antigen containing cells Is determined in 
a microscope. The test result is shown in Table 1. 



Compound (code) 'Cso yM 

1-(2.3-Dideoxy-alpha,beta-L-ribofu- < 1 

ranosylj-cytosine 

(VSB 815) 



Table 1 shows that the tested compound is an active inhibitor of HIV virus multiplication. 

^^fe'SSS^erplate. are incubated in RPMI-1640 medium containing 10<yofe^ 

oenicS ioomg/ls reptomycin and 10 mM hepes. In absence or presence <>"«st compounds. The numberof 

Ke?plSTs determined after 48 h. Cells incubated 
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Table 1. 

Concentration (jiM) for 50 o/o inhibition (IC50) of 50 
human immune deficiency virus multiplication in 
cell culture 
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IsSL S^^^^ are human embryo cells. 1x10^ cells per plate, are Incubated .n Eagle's ™» 
medium supplemented with Earle's salts, non-essential amino acids. 10 o/o fetal calf serum. 10 mM hepes. 70 
7gTp^SZm mn streptomycin. In absence or presence of test compounds^The numbe^^^^^^^^^ 
Sate is determined after 48 h. Cells Incubated in the absence of test compounds underwent one cell division 
cycte Thfr^^^^^^^^^ as o/o inhibition of cell multiplication when the concentration of the compound Is 

100 \lM or 250 jiM. The test results are given In table 2. 



Table 2. 

Cellular toxitv on H9 and F500Q cells 

Compound (code) c/o Inhibition (Cone. ^lM) 
H9 F5000 



1-(2.3-Dldeoxy- 35 (200) 55 (100) 

alpha,beta-L-ribofu- 

ranosyl)-cytoslne 

(VSA 815) 



Table 2 shows that the concentrations at which the compound exhibit toxicity exceed the concentration 
needed to 50 o^ Inhibition of HIV murtiplicatlon as given in table 1. 
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1 , A compound of the formula 
'0- 



B 



r2 r1 

wherein B is adenine, guanine, hypoxanthine. 2,6-diaminopurlne or 
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0^ 



and the radicals R^. R2, R3, and RS are defined as follows: 

SO R^:H.F; . . .u ^ 

R2: H. OH, F. Ns. CN or R^ and R2 together constitute a chemical bond 

R3:o'Hor 
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0 0 
11 il 

Jo.pJ.o-P-(OH)^ 
OHjn 

wherein n = 0, 1 or2 ; 
R*:0H.NH2: 

with^tX^^ when R1 is H and R3 is OH. then R^ must not be H, and further that when in the 

P-anomer R^ is H. R2 is OH and R3 is OH. B is adenine, guanine, hypoxanthine. 2.6-diaminopurlne or 



10 



EP 0 352 248 A1 




wherein is CzHs when R4 is OH and is CH3 or C2H6 when R4 is NH2J in the form of a mixture of alpha 
and beta anomers or In the form of an alpha or beta anomer; and pharmaceutically acceptable salts 

thereof. . r,^. 

2 A compound according to claim 1. wherein R3 IS OH. ... . u • 11 1 

3* A compound according to any of claims 1 -2. wherein R 1 and R^ together constitute a chemical bond. 
4 Acompoundaccordingtoanyofclaims1-2,whereinRi isHandRZisForNs. 
6* A compound according to any of claims 1-4. wherein R* is NH2 and R^ is H or CH3. 
e! A compound according to any of claims 1-4, wherein R* is OH and RS is H or CH3. 
7. A compound of the formula 
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wherein B is adenine, guanine, hypoxanthine. 2,6-diaminopurine or 




and the radicals R1 , R2. R^. R^ and RS are defined as follows: 
pi. H F' 

R2*: h] oh. F. Ns. on or R^ and R^ together constitute a chemical bond ; 
RS-.OHor* 
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II II 



I 1 



OH 



w 

-fO-P— O-P-(OH). 
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wherein n 0,1 or2 ; 

R«: H."cH3". C2H5; with the proviso that when RMs H. R2 Is H and R3 is OH B Is 
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C2H5 
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in the form of a mixture of alpha and beta anomers or in the fomi of an alpha or beta anomer; and 
Dharmaceutlcally acceptable salts thereof, for use in therapy. 

8 A compound of the formula I according to any of claims 1-6 for use In therapy. 

9 A phimaceutical composition comprising as an active ingredient a compound of the formula I 
accordingtoanyofclaims1-7andapharmaceuticallyacceptablecarrler.lncludlng iposomes. 

10 A Shod for therapeutic and/or prophylactic treatment of virus infections In an animal or human 
histfnredoMreatmer^^^ 

iri'Sd^'^Sing to claim 10 for treatment of infections caused by vlru^s requiring reverse 
transcriptase for replication, including human immuno deficiency virus and hepatitis B virus. 
12 AmethodaccordingtocialmlOfortreatmentofinfectionscausedbyherpesviruses. 
3 of a impound of the fomiula I according to any of claims 1-7 for the manufacture of a 
medicSentfor^Xeuttc and/or prophylactic treatment of the acquired immuno deficiency syndrome 
andlnfectlonscausedbyvirusesrequiring reverse transcriptaseforreplication = ^^us or 

14. Use according to claim 13 forthe treatment of infections caused by HIV-viruses. hepatitis B virus, or 
herpes viruses. 

1 5. A process for preparation of a compound of the formula 



B 



derivative or to the N-« position of a purine derivative 




+ B" 




wherein Z is CI. Br. J. acyfoxy or alkoxy. and R^' are and R3, respectively, ^s defined above or 
wS the proviso that when or R3 Is OH then O must have a protecting group. Bi is B as defined 
above having a silyl.acyi or alkyi protecting group; or la 
bioxidizing the 5'-hydroxymethyl function of a D-ribofuranosyl nucleoside analogue of the formula 
r to an aldehyde 





V 



wherein B R1 and R2 are as defined above. Inverting the configuration at the 4'-posltion, isolating the 
L-stereomer and reducing it to the L-ribof uranosyl nucleoside analogue of the formula I. 

Claims for the following Contracting States: GR,ES 

1 . A process for preparation of a compound of the formula 
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r2 r1 

Wherein B is adenine, guanine. Iiypoxanthlne, 2,6-diamlnopurine or 
.4 




and the radicals R^ R2. R3, and RS are defined as follows: 

R2: H. OH, F, N3. CN or R^ and R2 together constitute a chemical bond ; 
R3:OHor 



f Ol 0 
I It n 



Jo.p-lo-P-COH)^ 
OHJn 
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wherein n = 0,1 or 2; 
R4:OH.NH2; 

Sith^th^provi^^^^^^ when is H and R3 is OH, then R^ must not be H. and further that when in the 35 
p-anomer R^ is H. R2 is OH and R3 is OH. B is adenine, guanine, hypoxanthine. 2,6-diaminopurine or 





40 



45 



Wherein RS is C2H5 when R* is OH and RS is CH3 or CaHe when R* is NH2, by . . , 

a) condensing a glycoside as comprised In the formula I to the N-1 position of a pyrimidine 
derivative or to the N-9 position of a purine derivative ^ 




4 B' 




55 



wherein Z is CI. Br. J. acyloxy or alkoxy. R^ and R^ are R^ and R3. respectively, f fined abov^^^^^ 60 
with the proviso that when or R^ is OH then O must have a protecting group. BMs B as defined 
above having a silyKacyl or alkyi protecting group; or ^ . , ,^ . formula 

b) oxidizing the 6'-hydroxymethyl function of a D-ribofuranosyl nucleoside analogue of the formula 
I' to an aldehyde 
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wherein B. and R2 are as defined above, inverting the configuration at the 4'-posltjon, Isolating the 
L-stereoiner and reducing it to the L-rlbof uranosyl nucleoside analogue of the formula I. 

2. A process according to claim 1, wherein R3 is OH. . ... ^ 

3. A process according to any of claims 1-2, wherein Ri and R2 together constitute a chemical bond. 

4. A process according to any of claims 1-2. wherein R^ is H and R^ is F or Na. 

5 A process according to any of claims 1-4. wherein R^ is NH2 and R5 Is H or CH3. 

6. A process according to any of claims 1-4. wherein R-* Is OH and RS is H or CH3. 

7 A process according to any of claims 1-6. wherein the compound of the formula I is obtained in the 
form of a mixture of alpha and beta anomers or in the fonn of an alpha or beta anomer and optionally is 
converted Into a pharmaceutlcally acceptable salt. 

8. Use of a compound of the formula 
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Wherein B is adenine, guanine, hypoxanthine, 2,6-diaminopurine or 




and the radicals R^ . R^, R3, R^ and R^ are defined as follows: 
R^:H.F: ^ 
R2: H. OH, F, N3. ON or Ri and R2 together constitute a chemical bond ; 

R3:o'Hor 



I 11 
I 

OH 



n 
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wherein n « 0, 1 or 2 ; 

R5: H. CHa, G2H5; with the proviso that when R^ Is H, R2 is H and R3 is OH B is 




C2H5 



65 



14 



EP 0 352 248 A1 



in the form of a mixture of alpha and beta anomers or in the fomn of an alpha or beta anomer; and 
pharmaceutlcally acceptable salts thereof, for the manufacture of a medicament for therapeutic and/or 
Sraphylactic treatment of the acquired Immuno deficiency syndrome and infections caused by viruses 
requiring transcriptase for replication. 
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